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LOW-PRESSURE BOUNDARY-LAYER CONTROL IN 
DIFFUSERS AND BENDS 
By William J. Blebel 

SUMMARY 


Tests have been made to study the effectiveness of 
small pressure differences, such as exist between the 
inside of airplane ducts and the external airplane 
surfaces suitable for duct exits, in removing the duct 
boundary layer through slots in the duct wall and thereby 
reducing separation losses. Two-dimensional diffusers 
of I 5 0 and 3 O 0 included angles and some 90 ® bends were 
tested. The 30° diffuser was tested with and without a 
resistance at the large end. Several different types of 
boundery layer were set up at the diffuser inlets. 

All the diffuser tests indicated that the expansion 
losses could be reduced et least half by the removal of 
approximately ij. to 10 percent of the total air flow; and 
the pressure required to blow out the boundary layer was 
small relative to the pressures normally available in 
airplane ducts. The slots in the diffuser- arrangements 
were generally formed merely by cutting narrow strips 
from the two diverging walls of the diffuser. Not more 
than one slot was used on each surface, and none were 
usually required on the two parallel walls of the diffuser 
Effective boundary-layer control for the inner corners of 
the bends required a slot with a lip that projected into 
the duct in order to help "peel off" the boundary layer 
and also required somewhat higher Internal pressures than 
were used with the diffusers. 


INTRODUCTION 


The efficiency of airplane ducts has generally been 
Impaired by the limitations of the space available for 
duct installations. Rapid duct expansions and sharp or 
irregular bends have frequently resulted in flow separa- 
tions so extensive that the resulting total-pressure 
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losses noticeably impaired the airplane performance. 
Removal, by suction, of the boundary layer in a region 
where separation is imminent has been commonly recognized 
as a general remedy for flow separation (reference 1), 
although impractical for aircraft because of the compli- 
cation of the necessary equipment. The pressure differ- 
ence between the inside of an airplane duct and the free 
stream might be used to remove the boundary layer so that 
such additional equipment would be unnecessary. 

The purpose of the present work was to investigate 
the possibility of attaining effective bound ary- layer 
control by means of small pressure differences. Tests 
were made of diffusers and of 90° hends; measurements 
were made of the total-pressure losses and of the quantity 
of air lost through the boundary-layer-control slots. 
Because simplicity is desirable for any practical instal- 
lation, the arrangements tested generally included not 
more than one slot on each of the two divergent walls of 
the diffusers end one slot on the inner well of the 90° 
bends. Boundary layers of different thicknesses were 
used at the duct inlets in an effort to simulate different 
operating conditions. Since the outlet condition affects 
the flow and the total-pressure losses through a diffuser, 
three different outlet arrangements were tried; (i) an 
abrupt contraction to the final measurement section, (2) a 
long straight uniform section of ducting attached to the 
diffuser outlet, and (J) a resistance in the form of an 
intercooler at the diffussr outlet. 


SYMBOLS 

H total pressure, pounds per square foot 
AH total-pressure loss in diffuser or bend 
p static pressure, pounds per square foot 
q dynamic pressure, pounds per square foot 
V velocity, feet per second 


NAGA ARR NO. L$C2k 


5 


Subscripts: 

1 at inlet 

0 atmospheric conditions 

max maximum 

V 

APPARATUS, BLOWER, ' AND' DUCT SYSTEM 


The .air flow was produoed by a centrifugal blower 
driven by an automobile engine. In order to reduce the 
turbulence and improve the uniformity of the flow at the 
inlet of the test duct, an expanded passage with a 
straightener was inserted between the blower and the test 
duct (fig. 1). The straightener was an "egg-crate" 
arrangement with layers of screen across both the upstream 
and downstream ends. Behind the straightener, the passage 

contracted to a 5- by 12^-Inch rectangular section (fig. 1* 

section 1), which was the Inlet for all the ducts tested. 

The outlet arrangement, which was common to all test 
setups, consisted of a contracting passage (except for 

the bends), a 5 - by 12^-Inch measurement section (section 2), 

and a flapped exit. The purpose of the flaps was to 
permit adjustment of the pressure In the system. 

The diffusers were made with 15° and 30° Included 
angles (figs. 1 and 2, respectively). For the tests with- 
out the resistance, the large end of the diffuser was 

18 by 12^ Inches, which corresponds to a two-dimensional 

expansion of 3*6:1. A somewhat larger expansion was 
required for the tests with the resistance (fig. 3) since 
the duct had to be fitted to the 22- by 13 -inch face of . 
the Airesearch Intercooler that served as the resistance. 

The bends (fig. U) were made with Inner radii of 1 and 
2 inches and outer radii of 6 and 7 Inches, respectively. 

The aspect ratio of both bends was 2.5« The duct system 
was of sheet iron except for the side walls near the 
critical sections, which were made of celluloid to 
facilitate tuft observations of the internal flow. 
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MEASUREMENTS 


Total-pressure and static-pressure measurements at 
the Inlet (section 1) and exit (section 2) permitted 
determination of the total-pressure losses within the 
system and of the quantity of air lost through the slots. 
Flow quantities at sections 1 and 2 were obtained In most 
cases from the arithmetic mean of the measured dynamic 
pressures. Tests without slots - that is, with no air 
loss - showed that the results from sections 1 and 2 agreed 
to about 1 percent; therefore, similar accuracy may be 
assumed for the slotted conditions. Similarly, for the 
determination of the total-pressure losses in the system, 
the arithmetic mean of the measured total pressures at 
sections 1 and 2 was used; however, when the flow was so 
irregular that an error of. over 1 percent was indicated, 
the total oressures were weighted according to the local 
velocity. 

Some uncertainty existed concerning the best way to 
determine the expansion losses in the diffuser-intercooler 
combinations. Losses measured at the exit included the 
large pressure drop through the intercooler, whereas losses 
measured at the face of the intercooler ^ section 5) would 
be considered inaccurate because of flow separation in the 
region of measurement. It was found, however, that the 
average of the total pressures at the face of the inter- 
cooler, obtained with shielded total-pressure tubes, always 
differed from the average total pressure at the exit by 
nearly the same amount - from 1+2 to 1+1+ times the mean 
dynamic pressure at the intercooler, which presumably Is 
the loss through the Intercooler. Both methods therefore 
would have given about the same results. The results 
reported were determined from the averages at the face of 
the intercooler. 

In addition to the measurements obtained with totel- 
pressure and static-pressure tubes distributed across 
inlot and outlet areas at stations 1, 2, and more 
detailed measurements were made, for several cases, of the 
boundary layers at the Inlet and at several positions 
along the diffusers. These measurements were made near 
the midpoints of each of the walls at the sections 
designated 1, 3» and 1+ In figures 2 and 5* 
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DESCRIPTION .OF TESTS 
Tuft Observations and Slot Arrangements 


The location and arrangement of the slots were chosen 
largely from tuft observations of the flow in the diffuser. 
The main slot was usually placed slightly upstream of the 
point where the flow in the sealed duct separated. Such 
separation always occurred on the surface on which the 
Incoming boundary layer was thickest; but, when there was 
no obstruction in the entrance cone so that the boundary 
layer was about equally thick on both upper and lower 
surfaces, the separation point would sometimes alternate 
between the two surfaces. In any case, when separation of 
the flow on the critical surface had been eliminated by 
the slot, separation generally occurred on the opptsite 
surface at about the same section or perhaps slightly 
farther downstream. A slot on this surface therefore was 
also desirable. Although the use of only one slot on each 
of these two surfaces did not prevent eventual separation 
farther downstream, tufts showed that the velocities neer 
these separated regions were very small so that only minor 
total -pres sure losses were associated v/Ith thi3 eventual 
separation. 

In cases In which separation was observed to start In 
the corners or near the middle of a wall, partial-span 
slots were tried in these locations. These slots were 
found to be reasonably efficient, probably because the low 
pressure at the slot drew off part of the boundary layer 
of the adjacent flow In addition to the boundary layer of 
the air passing directly over the slot. 

Slots on the side walls were not tried In most cases 
because separation from the side walls seldom oocurred; 
apparently, boundary layers can withstand more pressure 
rise along the parallel walls than along the diverging 
walls. 

In the bends, separation occurred just downstream of 
the corner on the inner wall. A slot formed by cutting a 
strip out ef the wall, which served satisfactorily for the 
diffusers, did not suffice to remove the boundary layer In 
the bends - probably because of the low static pressure at 
the Inner corner. Accordingly, the slots for the bends 
had to be designed to lead the boundary layer out of the 
duct. (See table VI. ) Apparently, a boundery layer must 
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be "peeled off" In this way If Its total pressure, but not 
Its static pressure, exceeds the external static pressure; 
a boundary layer will flow out of a simple flush slot only 
If its static pressure exceeds the external static pressure. 


Inlet Boundary Layer 

Since the total-pressure losses through a diffuser 
and the point of separation are affected by the inlot flow 
conditions, the boundary layer at the inlet was varied in 
thickness to simulate various operating conditions. With 
the entrance cone free of obstruction, the boundary layers 
were about 0.2 inch thick on the upper and lower surfaoes 
of the inlet and slightly thicker on the sides. In some 

of the tests of the 30 ° diffuser, a 5“ by 12^-inch passage 

20 Inches long was inserted between the end of the entrance 
cone and the inlet of the diffuser. The boundary- layer 
thickness for these arrangements was about 0.5 inch. 

Thicker boundary layers were produced on the upper or 
lower surfaces by means of the obstructions Indicated In 
figure 5 . The wooden bar (case 1 for 15° diffuser) gave 
a very turbulent boundary layer about 2 Inches thick. 

The 8-inch flat plate (case 2 for 15° diffuser) at the 
front of the entrance cone seemed to have almost no 
effect. The slightly inclined screen (case 3 for 15° dif- 
fuser) gave a uniform velocity variation from the top to 
the bottom of th-3 inlet. The stepped layers of screen 
(oases 2 to 5 for 30° diffuser) were used In an effort 
to get thick boundary layers with less violent turbulence 
then that obteined with the wooden bar. Although the 
turbulence was reduced, the velocity distribution was 
distinctly stepped (fig. 6(b)). The velocity distributions 
for the 15 0 and 30 ° diffusers are shown in figure 6. 


Outlet Flow Conditions 

The totel-pressure losses In an expending duct ere 
known to be affected by conditions at or beyond the end 
of the expansion region. When the duct contracts 
Immediately downstream of the expansion, the separated 
region tends to be localized In the region of maximum 
cross section, and the resulting losses are less then when 
the maximum cross section of the duct extends for some 
distance downstream of the diffusor. The losses also 
tend to be reduced by a resistance et the end of the 
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diffuser (reference 2). In order to check the usefulness 
of boundary- layer control In all three outlet conditions, 
the 30° diffuser was tested with and without a 60-inch 
passage beyond the end of the .diffuser (fig. 2) and also 
with the Intercooler at the end of the diffuser (fig. 3)» 
Arrangements with the Intercooler set at angles of 0°, 
30°, and ij.5 0 to the diffuser axis were tried In order to 
compare the normal with the skew installations. The 
diffuser was the same basic diffuser in all cases except 
for adapting pieces to bring the angle of inclination 
from 14.$° to 30° end 0°. The intercooler tubes in these 
tests were across the flow and parallel to the straight 
sides of the duct. Two plates, perpendicular to the 
tubes, are built into the intercooler and divide the 
intercooler into three approximately equal parts. 


RESULTS AND DISCUSSION 


Tables I to VI show . the tot al-pres sure losses in 
terms of the dynamic pres cure at the Inlet for 

the various ducts and configurations. The Indicated air- 
flow loss through the slots was determined as the differ- 
ence between the flow quantities measured at stations 1 

and 2. The pressure differential is shown to 

*1 

be negative In some cases. Because of the expansion 
between the Inlet and the slot location, however, the 
pressure differential across the slots la positive so 
that flow out of the slots Is possible. Several pressure 
differentials were used In some of the cases to produce 
different quantities of air flow through the slots and 
corresponding variations In total -pressure loss. 


The 15° Diffuser 

Table I shows the test results for the 15° diffuser 
with the inlet conditions given In figures 5( a ) ®nd 6(a). 
With the ducts sealed, the expansion losses were about 
0.1'2q^ for case 2 and about 0.l6q^ for cases 1 and 3» 

which had low-energy flow on the lower and upper surfaces, 
respectively. In all three cases, the losses could be 
reduced ebout half by bleeding ij. to 7 percent of the total 
flow. Increasing the quantity of air removed by Increasing 
the internal pressure could not reduce the losses much 
further. 
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The J0° Diffuser without Intercooler 

Table II shows the test results for the 30° diffuser 
with the inlet conditions given In figures 5(b) and 6(b). 
Without the 60-Inch outlet section, the expansion losses 
for the sealed condition were 0.22q-^ to O.JOq^, depending 

on the inlet conditions. Addition of the 60-Inch section 
Increased the losses by 30 to lj.0 percent. In every case, 
bleeding 7 percent or less of the air sufficed to reduce 
the losses by more then half if slots were provided on 
both upper and lower surfaces. Bleeding as much as 
17 percent of the Inlet-air quantity, as was done in 
case i|., did not appreciably decrease the total -pressure 
losses. A slot on only the upper surface, where the 
boundary layer was thickest, effected a smaller but 
nevertheless appreciable reduction in total-pressure losses 
m such cases, bleeding more than the optimum quantity 
of air increases the losses, probably because it hastens 
separation on the opposite sealed surface. 

The boundary-layer surveys shown In figures 7 011(1 3 
for cases 1+ and 5, respectively, help to Illustrate the 
action of the slots, in both cases, without the slots, 
the low-energy air on the upper surface Is on the verge 
of separating at section J and Is definitely separated 
at section ij.; whereas, with the slots Installed, there 
Is no Indication of separation at section 1+. 


The 30° Diffuser with Intercooler 

Results of tests with the Intercoolor set at angles 
of 0°, 30°, and J4.5 0 to the end of the diffuser are given 
in tables III, IV, and V, respectively. No inlet obstruc- 
tions were used for these tests, although some of the 
tests were made with the 20-Inch inlet passage between 
the entrance cone and the diffuser Inlet. 

Comparison of the results In tables III to V shows 
that inclining the Intercooler to the diff us 3r axis 
generally did not Increese the tot el-prescuro losses. 

This result Is of interest because such inclination has 
frequently been assumed to correspond essentially to an 
increased expansion and hence higher total-pressure losses. 

For the tests without the 20-Inch passage, the 
results showed, as before, that the losses could be 
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reduced more than half by suitable slots on both the upper 
and lower surfaces... It -was found-necess aryj however, to 
bleed’ .'about 12 percent of the air - a result that Is 
probably related to the high Internal pressures, which 
could not be reduced because of the. high resistance of 
the intercooler. Efforts to use. -narrower slots to reduce 
the air loss seemed to give less effective bound ary -layer 
control than was obtained for the 30 ° diffuser without an 
Intercooler, which has broader slots and operates at 
smaller pressures. 

Slots on only the upper and lower surfaces were 
found to be less satisfactory with than without the 20-inch 
entrance passage, probably because the boundary layer on 
the sides was thicker with the 20-inch entrance passage. 

A solution seemed to be to separate the flanges of the 
20-inch section and the diffuser inlet so as to provide 

a --inch slot completely around the inlet.. A similar 
4 

arrangement also gave a large reduction of the total- 
pressure losses for the cases without the 20-inch inlet 
section. The effectiveness of this slot around the Inlet 
is remarkably high. The effect is doubtless related to 
that noted in reference 2 in which high duct efficiencies 
were observed when the boundary layer at the iniet was 
very thin. An obvious contributing factor is the loss 
of air at the slot itself, which causes the actual dynamic 
pressure just downstream of the slot to be only about 0.8 
of the value on which the values of AH/q^^ have been 

based. If the losses were calculated on the basis of this 
lower inlet dynamic pressure, this arrangement would. In 
most of the cases given, show about the same reduction in 
total -pressure losses as found with slots on only the 
upper and lower surfaces. 

The distribution of total-pressure loss at the face 
of the intercooler Is shown for a number of slotted and 
sealed conditions in figure 9» Large separated regions 
at the upper and lower surfaces are shown for the sealed 
conditions. The slots mostly eliminate these regions but 
sometimes develop a separated region on one of the sides. 
Velocity distributions across the horizontal and vertical 
center lines of the ducts at sections 1, 3, and ij. are 
shown In figure 10. This figure also shows how the slots 
prevent the early separation of the boundary layer. 
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Bends 

The duct bends were tested without obstructions In 
the entrance cone and without the 20-inch inlet section. 

As has already been noted, the inner comers of the bends 
required some redesign in order to provide a slot that 
peeled off the boundary layer. The slotted conditions 
accordingly cannot be compared witn corresponding sealed 
conditions, as was done with the diffusers, in order to 
evaluate the reduction in total-pressure losses. Table VI, 
which shows the results for the bends, therefore does not 
give values for the reduction in AH/q^. The effectiveness 

of the slots is indicated by comparison of the given values 
of AH/q^ with the values for the three sealed conditions 

shown, especially the arrangements with the 2-inch inner 
radius for which the losses were 1I4. and 13 percent. All 
indicated total-pressure losses have been corrected for 
the friction loss between the inlet and exit measurement 
sections. 


The total-pressure losses for the most efficient of 
the slotted conditions are of the order of 6 to 10 percent 
with about 5 to 10 uercent loss of air. Most of the 
designs shown in table VI have a fairly large inner radius, 
with the slot not very far beyond the end of the bend. 

The value of must be of the order of 0.85 in 

q l 


order that the pressure suffice to blow out the required 
amount of air. 


Figure 11, which shows the distribution of dynamic 
pressures at the exit of the bend for slotted and sealed 
conditions, indicates an Increased uniformity of flow 
for the slotted condition. 


APPLICATION 
Pressures Required 


As can be seen in tables I and II, adequate boundary- 
layer control in the diffusers was obtained with small 

values of £2. The adaptation of this principle to 
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duot Installations on actual airplanes should be feasible 
since -the average airplane diffuser inlet shows static 
pressures greater than that of the free stream; that is, 
there is generally more than enougjh pressure to blow out 
the boundary layer into the free stream. In a practical 
design, however, the boundary layer would probably be 
blown out, not directly into the free stream but into 
some duot especially provided for the purpose or into 
some space within the wing or fuselage from which, an 
outlet would be provided. The pressure here would prob- 
ably be higher than that of the free stream; however, the 
ease with which boundary-layer control was obtained even 
with small pressure differentials makes it unlikely that 
essential difficulties would be encountered in a practical 
design . 

In the case of the sharp bends, the required values 
_ Pi “ Po 

of — ^ were of the order of O. 85 , corresponding to an 

inlet-velocity ratio of about 0.73* which is not very 
much higher than usual design values. Bound ary- layer 
control for sharp bends will probably be inadequate if 
the space into which the 3lot delivers has a pressure 
that exceeds the free-stream static pressure by several 
tenths of the flight dynamic pressure. 


Leakage Losses 

All the total pressure of the boundary layer that is 
blown out need not be considered lost before the boundary 
layer finally leaves the airplane. As has just been 
mentioned, the boundary layer will probably be blown out 
into a space where the static pressure (hence the total 
pressure) will be appreciably higher than the free-stream 
static pressure. It would be relatively easy, further- 
more, to provide a smoother slot than was used in the 
present tests, together with a small diffuser, so that 
the dynamic pressure of the air blown out of the slot 
would be partly recovered. Even in cases in which leakage 
losses corresponding to such boundary-layer control are 
large, the method may still help to provide necessary 
pressure in an otherwise unacceptable duct. 


12 


NAG A ARR No. L 5 C 214 . 


CONCLUSIONS 


The results of tests of diffusers having 15° end 50° 
Included angles and of 90 ° bends with various arrangements 
of slots for boundary-layer control indicated the following 
conclusions: 

1. A small pressure differential, such as could be 
obtained between a typical airplane diffuser inlet and a 
duct exit,wes sufficient for effective bound ary- layer 
control in the flow through a diffuser. 

2. The pressure differentials required for effective 
boundary- layer control are of higher magnitude (O .85 of 
the bend-inlet dynamic pressures) for duct bends than for 
diffusers; however, pressure differentials of this magni- 
tude are generally obtainable in airplane duct bend 
installations. 

3. For the diffusers and bends tested, total -pressure 
losses due to separation could generally be reduced at 
least half by bound ary -layer control. 

I 4 .. Removal of approximately li to 10 percent of the 
air generally sufficed for optimum Improvement of the flow. 
Removing excess air through the same slots did not further 
Improve the flow. 

5 . Very simple slot designs with not more than one 
slot per surface - generally slots on only the two diverging 
walls of the diffuser - were adequate for satisfactory 
bound ary- layer control. 

6. In a rectangular diffuser, in which one pair of 
opposite walls diverge while the other pair remain parallel, 
separation tended to occur only on the diverging walls If 
the Initial boundary layer was small, and bound ary -layer 
control on these walls alone seemed to Improve the flow. 

Tfllhen the entering boundary layer was relatively thicx, 
however. It was necessary to provide slots on the parallel 
walls, also. 

7. Effective bound ary -layer control for the Inner 
corners of the bends required a slot with a lip that 
projected into the duct In order to help "peel off" the 
boundary layer. 
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8. The energy .leases associated with the removal of 
the boundary ' layer heed not, -be -excessive for a correctly 
"^designed boundary- layer bleed duct. 

9* Inclination of an interoooler to the diffuser 
axis, up to angles of U5°> generally did not increase the 
diffuser total-pressure losses. 
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TABLE I.- RESULTS OF TESTS OF 15° DIFFUSER WITHOUT INTERCOOLER 
[Top and bottom slots are same dlatanee from diffuser entrance] 
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TABLE II.- RESULTS OP TESTS OF JO 0 DIFFUSER WITHOUT INTERCOOLER 
(Top and bottdtt alota are aaaa diatanoa from diffuser entranoe] 
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TABLE III.- RESULTS OP TESTS OP 50° DIFFUSER WITH INTERCOOLER 

AT 0° TO DIFFUSER 

[Top and bottom alota are aaae dlatanaa from diffuser entranoe} 
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TABLE IV.- RESULTS OR TESTS OF 30° DIFFUSER WITH INTERCOOLER 
AT 30° TO DIFFUSE* 

Qfrop and bottom slots ar® same distance from diffuser entrance] 


Arrangement 

of 

diffuser inlet and slots 
(Dimensions in in.) 


through 

slots 


r 



AH/ qi 

Slotted 

Sealed 

0.17 

0.30 

0.17 

0.30 

0.08 

0.30 

0.30 

O .36 

0.22 

O .36 


Reduction 

in 

AB/q. 
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TABLE V.- RESULTS OF TESTS OF 30° DIFFUSER WITH INTERCOOLER 

AT k5° TO DIFFUSER 


(top tad bottom slot* art mm distance from diffuser entrance] 


Arrangement 

of 

dlffuaar inlet and slots 
(Dimensions in in.) 


1 

Air lost 
through 
slots 
( peroent) 

. 

sn/q^ 

Reduo tl on 
in 

Slotted 

Sealed 

AH/ qi 
{ peroent) 


1.31 

9 

o.i5 

0.29 

UB 

giU 

1*U7 

7 

0.16 

0.29 

U5 


1.3U 

9 

0.16 

0.29 

U5 


1.16 

12 

0.13 

0.29 

55 


1.60 

9 

0.55 
' “ 

o da 

20 


l.*i5 

10 

0.29 

o.Ui 

30 

IbS^SwM 

1.37 

11 

0.26 

o.ia 

35 


1.25 

13 

CO 

0.17 

NATION) 

WITTER 

o.ia 

«. ADVI 
'OR AER 

9 



















































































otraobfeni te ' sect ^n 


Section / 


Section 2. 


blower flancj 


Diffuser 


Ffap hwy 


Flapped exit 


Entrance cone 


COMMITTEE FOB AERONAUTIC* 


Figure I. - Setup for tests of !5° diffuser. Measurements made at 
sections / and 2. 
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Figure 2. Setup for tests of 30° diffuser. Measurements made at 
sections l to d. 
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Figure Setup for tests of 90° bends tuifh inner radii 

of / and d inches and outer radii of 6 and 7 Inches, 
respect/ /eiy. Measurements made at sections /and d. 
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(a) J3 ° diffuser. 


(b) 30° diffuser. 


Figure 5. - Armnqmenf of obstructions 
ahead of diffuser inlet. 
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v/v, max 

<Ct) 15° diffuser. 

Figure 6- Velocity distributions at entrance of diffuser 
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Figure 7- Total- pres sure and static- pressure distributions in boundary 
fauer of * 30° diffuser. Cose tab/e Hi FrU . -0./7. 
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Sealed condition; ZO-in. 
section in front of diffuser 



Slot arrangement St table Jd 



Slot arrangement 7, tab/e df; 
ZO-in. section in front of diffuser 


(Q) Intercooler at 0° to d/ffuser. 

Figure 9. - Loss of total pressure betueen inlet and face of intercooler given as fraction 
inlet dynamic pressure. 
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Sea fed cord/ f ton 



S/of arrangement J, tab/e IF 


Sealed cond/t/on; 20 -in. 
section in front of diffuser 




Slot arrangement S, tab/e IT; 

20- in. section in front of d/ f fuser 


fbj Intercoo/er at 30° to diffuser. 

Figure 3 - Continued. 


Fig. 9 b NACA ARR No. L5C24 


Seated condition 



(c) Intercooler of 4-5 

Figure 9 - Concluded. 


denied condition ; ZO-in. 
cedi on in front of diffuser 



C/of arrangement 8, fabteT; 
ZO-in. section in front of d/ffusen 

to diffuser. 
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Fig. 10b 




Pig. 10c 
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Fig. lOd 
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(a) Sealed condition; 6-inch outside 
radius; substitute 2-inch 
Inside radius. 
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(b) Slot arrangement J+, table VI; 
— i- — — = 0 . 63 , 6-inch 


outside radius. 


Inside 



(c) Sealed condition; 7“i- n ch outside 
radius; 2-Inch inside radius. 
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(d) Slot arrangement 7? table VI; 
p l " p o 

= 0.86; 7“inch 

outside radius. 


Figure 11.- Dynamic-pressure distribution at section 2 of 90° bends given as percent of maximum 

dynamic pressure. 
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